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(S) Linerless labels. 



(57) Linerless label stock (10) is produced from a single substrate (11) utilizing a coating machine (21) by 
moving the substrate through the coating machine and applying a tie coating (15) to the substrate first 
face (12), a release coating (16) to the substrate second face (13), and a pressure sensitive adhesive (14) 
to the tie coating. The tie coating comprises a dispersion of a pigment, such as silica, with a binder, 
such as polyvinly alcohol. The substrate is cut to form individual labels, and is rolled up into a roll (33) 
with the release coated second face on the outside of the roll. Printing may be applied to the substrate 
prior to coating, or to the release coating. 
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BACKGROUND AND SUMMARY OF THE INVENTION 



Linerl ss labels, such as shown in U.S. patents 3,051,588, 3,285,771, and 4,851,383, and In Canadian 
patent 1 ,248,412, are known to hav advantages over conventional pr ssure sensitiv labels which are mount- 
5 ed on a liner which has been coated with a release coating. In the conventional labels the liner acts as a support 
for transport, printing and storage, and after the label is removed from the liner it must be disposed of. A liner- 
less label, on the other hand has the face coated with a release coating, and the back with a pressure sensitive 
adhesive (PSA), and is wound in a roll configuration so that the PSA is in contact with the release coating, 
and the release coating faces outwardly. The linerless construction offers advantages and lower costs due to 

10 substantial material reduction, elimination of disposal concerns and costs associated with release coated 
liners, and in providing approximately twice as many labels per roll. 

While linerless labels have numerous advantages, they have not had widespread commercial acceptance, 
perhaps due in part to impediments to easy and clean peeling off of the PSA from the release coating in the 
roll format. If the adhesion of the PSA to the substrate is not strong enough (and this adhesion can degrade 

15 under time under some environmental conditions and materials), adhesive may stick to the release coating, or 
the substrate may be torn. 

According to the present invention, a linerless label stock, and a method of making linerless labels, are 
provided which enhance the viability of linerless labels by providing a more secure adhesion of the PSA to the 
substrate than is typically provided in the prior art According to the present invention a tie coat is provided 

20 which facilitates adherence of the PSA to a first face (the "back" ) of the substrate, the tie coat adhering to 
both the substrate first face and the PSA. The tie coat preferably comprises a dispersion of a pigment, such 
as silica, with a binder, such as PVA. For example, the tie coat may consist essentially of about 30-40 parts 
silica dispersion, about 20-35 parts PVA, and about 30-40 water. Printing may be provided on the substrate 
first face, or may be applied onto the release coating by certain techniques. 

25 According to the method of making linerless labels of the invention, a coating machine is utilized with a 
substrate having first and second faces. The method comprises the steps of: (a) Continuously moving the sub- 
strate in a first direction through the coating machine, and substantially sequentially: (b) With the coating ma- 
chine, applying in a predetermined sequence to the moving substrate a tie coating to the substrate first face, 
a release coating to the substrate second face, and a pressure sensitive adhesive to the tie coating, (c) Cutting 

30 the substrate to form individual labels. And, (d) rolling the substrate into a roll, with the release coated second 
face on the outside of the roll. 

In the practice of the method set forth above, the predetermined sequence of step (b) is preferably to apply 
the tie coating first, then the release coating, and then the pressure sensitive adhesive. The cutting step may 
be die cutting, and drying at a rate much faster than ambient air drying may be practiced before steps (c) and 

35 (d), by hot air, infrared, or like drying technique. 

It is the primary object of the present invention to provide an advantageous linerless label stock, and a 
simple yet effective method for making the stock. This and other objects of the invention will become clear 
from an inspection of the detailed description of the invention and from the appended claims. 

40 BRIEF DESCRIPTION OF THE DRAWINGS 

FIGURE 1 is a cross-sectional view of exemplary linerless label stock according to the present invention 
showing each of the layers (with greatly exaggerated thickness); 

FIGURE 2 is a side schematic view showing exemplary apparatus for practicing an exemplary method of 
45 producing linerless labels according to the present invention; and 

FIGURES 3 and 4 are perspective views of exemplary rolls of linerless label stock of FIGURE 1 , produced 
utilizing the apparatus in FIGURE 2. 

DETAILED DESCRIPTION OF THE DRAWINGS 

50 ~ "~ ' ~ 

An exemplary section of linerless label stock is shown generally by reference numeral 10 in FIGURE 1. 
The stock 10 according to the invention comprises a substrate 11 having a first face 12 and a second face 13. 
The substrate may be any conventional substrate used in label applications, such as bond paper, latex-impreg- 
nated paper, vinyl, or polyester. The substrate is not a thermally sensitive one. 
55 Associated with the substrate 11 is a coating of pressur s nsitive adh sive 14. The PSA may comprise 
any conv ntional formulation us d in pressure s nsitive adh sive applications, including solvent-bas , water- 
base, hot melt or radiation curable formulations. Typical adhesive formulations ar listed in the "Handbook of 
Pressure-Sensitive Technology" by Donatas Satas, Van Nostrand Reinhold Company, 1983. Particularly de- 
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sirable PSA comprises a water-bas d acrylic adhesive prepared by fre radical polymerization of acrylic mono- 
mers (either a homopolymer or a copolymer). For exampl the polymer may be made 70-1 00% of a soft mono- 
mer such as 2-ethylh xyl acrylate, 0-6% of functional monomer such as acrylic acid, and O to 30% of a hard 
monomer such a vinyl ac tat . 

5 According to the invention, adherence of the PSA 14 to the substrate 11 first face 12 is provided by a tie 

coating 15. The tie coating 15 adheres to both the PSA and the substrate 11. It may comprise, or consist es- 
sentially of, a dispersion of a pigment, preferably silica, with a binder material, such as polyvinyl alcohol (PVA). 
For example the tie coating may comprise or consist essentially of about 30-40 parts silica dispersion, about 
20-35 parts PVA, and 30-40 parts water. 

10 On the second face 13 of the substrate 11, which may have printing thereon (see FIGURE 3), a release 
coat 16 is provided. The release coating 16 is of any suitable material that imparts a lower surface energy to 
the face 13, and has properties with respect to the PSA 14 so that it will release easily from the PSA 14; that 
is the PSA 14 will not stick to the release coating 16, while it has great affinity for the tie coating 15. Typical 
release coatings are listed in chapters 17 and 18 of the Handbook of Pressure-Sensitive Adhesive Technology 

15 by Satas, referenced above. Preferred formulations include silicone resins and chrome complexes of fatty 
acids. 

FIGURE 2 illustrates exemplary apparatus for producing linerless labels according to an exemplary meth- 
od of the present invention. The substrate 11 is continuously moved in the direction of arrows 18. Printing may 
be applied to the second face 13, as with the conventional printer 20, which may be located prior to a coating 

20 machine 21, and drives for the substrate 11 may be any conventional driving means, such as drive rollers 22. 
In the single, conventional coating machine 21, ail three of the coatings 14-16 are provided. For example 
a first roller or like applicator 24 applies the tie coating 1 5 to the first face 12, while shortly thereafter a second 
roller or applicator 25 applies the release coating 16 to the second face 13. A dryer 26, for effecting drying of 
the tie coating 1 5 much more quickly than by ambient air (e.g. a hot air dryer) so that the tie coat is dry by the 

25 time it reaches the third roller or other applicator 27, which applies the pressure sensitive adhesive 14 over 
the tie coat 1 5, on the face 1 2, is also provided. The preferred location of the printer 20 is after the dryer 26 
but before the second applicator 27. 

Drying of the PSA 14 and/or the release coat 16 may be provided by dryers 29, 30 downstream of the 
coating machine 21 in the direction of arrows 18, and after drying by the dryers 29, 30 (which effect drying 

30 much quicker than ambient air, and may be hot air, infrared, or like conventional dryers depending upon the 
particular coatings); and after the stock 10 is dried, it is cut into labels by a conventional cutter 32. Then the 
stock is taken up in roll format 33 by take up mechanism 34, with the release coating 16 and second face 13 
on the outside of the roll 33 that is being taken up, with the PSA 14 in contact with the release coating 16 in 
the spiral configuration of the roll 33. 

35 Printing can also be performed (not shown) on the release coat 16 (e.g. a hot melt ink, ink jet printer). 

The labels can be formed from a web which, just prior to take up 34, is slit into the rolls 33, or the rolls 33 
can be formed later, after take up. 

FIGURES 3 and 4 illustrate two different constructions of rolls of linerless label. The roll 33 of FIGURE 3 
has individual labels 36 thereof which have been cut, with less than complete severing (e.g. by very fine per- 

40 forations, or die cuts, indicated by cut lines 37 in FIGURE 3), generally transverse to the direction of elongation 
of the substrate 11 of the roll 33, with the sides 38 of each label corresponding to the sides of the substrate 
11. Each label 36 has a width and length typically less than one foot In this construction there is no waste 
whatsoever but rather each label 36 is merely detached along a line 37 from the next quadrate label 36 in se- 
quence. 

45 FIGURE 4 illustrates a modified form of a roll 33* of linerless labels according to the invention. In this em- 
bodiment, the cutter 32 effects complete die cutting of individual labels 36' out of the substrate, so that the 
edges 38' thereof do not correspond to the side edges of the substrate. The labels 36' may have any shape 
(they need not be quadrate), but in this embodiment there is some waste material provided by the skeletal 
structure 40 of the substrate outside of the labels 36'. 

50 The invention having been described in general terms, one specific example of a linerless label producible 
according to the invention is as follows: 

Example 

55 A tie coat 1 5 was prepared according to th following formulation: 
36 parts - 20% Cab-O-Sp rse II dispersion, Cabot Corp. 
28 parts - 10% Polyvinyl Alcohol, Air Products & Chemicals (Partially Hydrolyzed) 
36 parts - Water 
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PSA 14 was pr pared according to the following formulation: 
51 .2 parts - 2% PVA 523, Air Products & Chemicals 
48.7 parts - 2-ethylhexyl acrylat (monomer) BASF 
,002 parts - Benzoyl Peroxid (BPO), Lucidol division of Pennwalt 
5 A release coating 1 6 was prepared according to the following formulation: 

15 parts - Quilon C, Vaicon 
85 parts - Water 

The tie coat 5 was applied to first face 12 with the applicator 24, the release coat 16 was applied to face 
1 3 with the applicator 25, the tie coat was dried by the dryer 26, the PSA was applied over the tie coat 15 with 

10 the applicator 27, and the entire stock 10 was dried by dryers 29, 30, and after cutting into labels 32 was self- 
wound in roll form 33 by winder 34. 

It will thus be seen that according to the present invention linerless label stock, and a method of production 
thereof, have been provided which in a simple yet effective way provide easy to use labels, with no or little 
waste. While the invention has been herein shown and described in what is presently conceived to be the most 

15 practical and preferred embodiment, it will be apparent to those of ordinary skill in the art that many modifi- 
cations may be made thereof within the scope of the invention, which scope is to be accorded the broadest 
interpretation of the appended claims so as to encompass all equivalent products and processes. 



20 Claims 

1. Linerless label stock (10), comprising: 

a substrate (11) having first and second faces (12, 13); 
a pressure sensitive adhesive (14); 
25 a release coat (16), of material that has a low adherence to said pressure sensitive adhesive, on 

said second face of said substrate, characterised by 

a tie coat (15) facilitating adherence of said pressure sensitive adhesive to said first face of said 
substrate, said tie coat adhering to both said substrate first face and said pressure sensitive adhesive. 

30 2. Stock as recited in claim 1 characterised in that it is in a continuous, roll configuration (33), portions of 
said pressure sensitive adhesive rolled on top of portions of said release coating, with said release coating 
on the outside of the roll. 

3. Stock as recited in claim 1 or claim 2 characterised in that said tie coating comprises a dispersion of a 
35 pigment with a binder. 

4. Stock as recited in claim 3 characterised in that the pigment is silica. 

5. Stock as recited in claim 3 or claim 4 characterised in that the binder is polyvinyl alcohol. 

40 6. Stock as recited in any of claims 1 to 5 characterised in that said tie coating consists essentially of about 
30-40 parts silica dispersion about 20-35 parts polyvinly alcohol, and about 30-40 parts water. 

7. Stock as recited in any of claims 1 to 6 characterised in that said substrate is cut into individual quadrate 
labels having a width and length each less than 30.5cms, the side edges (38) of the substrate forming 

45 the side edges of the labels. 

8. Stock as recited in any of claims 1 to 7 consisting essentially of said substrate, adhesive, tie coat, and 
release coat 

50 9. Stock as recited in any of claims 1 to 7 characterised by printing on said substrate second face and/or 
said release coat. 

10. A method of making linerless labels using a coating machine, and a substrate having first and second 
faces, comprising th steps of: 

(a) continuously moving the substrate in a first direction through th coating machine; and substantially 
sequentially: 

(b) with the coating machine, applying in a predetermined sequence to th moving substrat a ti coat- 
ing to the substrate first face, a releas coating to the substrate second fac , and a pressure sensitiv 
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adhesive to the tie coating; 

(c) cutting the substrate to form individual labels; and 

(d) rolling the substrat into a roll, with the release coat d second face on the outside of the roll. 

11. A method as recited in claim 10 characterised in that the predetermined sequence of step (b) is to apply 
the tie coating first, then the release coating, and then the pressure sensitive adhesive. 

12. A method as recited in claim 10 or claim 11 characterised by the further step of printing the second face 
of the substrate prior to step (b) or printing the release coat. 

13. A method as recited in any of claims 10 to 12 characterised in that step (c) is practiced by die cutting. 
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FIG. 4 FIG. 3 
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